Double origin of the posterior inferior cerebellar artery (DOPICA) is a rare anatomical variation, and can be associated with intracranial aneurysm formation. We describe a 66-year-old woman case of a ruptured aneurysm involved in a DOPICA. We performed aneurysmal coil embolization for the ruptured aneurysm involved in the cranial channel of DOPICA, but the aneurysm relapsed two months later. We subsequently performed internal trapping of the cranial channel because of well visualization of the distal flow by the balloon occlusion test. Endovascular trapping of a channel is one of the effective treatments of an aneurysm involved in DOPICA.
Introduction
Double origin of the posterior inferior cerebellar artery (DOPICA) is a rare anatomical variation with an incidence rate reported to lie between 1.45% and 6%. [1] [2] [3] [4] [5] Some authors have suggested that DOPICA might be associated with intracranial saccular or dissecting aneurysm formation. [1] [2] [3] [5] [6] [7] [8] The following case report describes the treatment of a ruptured aneurysm involved in DOPICA.
Methods and results
A 66-year-old woman who presented with a sudden headache, followed by loss of consciousness, was referred to our hospital. A head computed tomography (CT) scan showed diffuse subarachnoid hemorrhage (Figure 1(a) ). Cerebral angiography revealed that the left PICA consisted of two channels in their intracranial origin, which converged into a common PICA, indicating a double origin of the PICA, and a saccular aneurysm on bifurcation of the left vertebral artery (VA) and the cranial channel (Figure 1(b) and (c)).
We chose endovascular coil embolization for the aneurysm under general anesthesia. We performed a balloon occlusion test (BOT) of the cranial channel in order to confirm the tolerance against the cranial channel occlusion before the embolization. A balloon catheter (4 mm, 10 mm in length, HyperGlide, ev3) was placed in the left VA across the cranial channel, and the balloon was inflated. The distal side of PICA flow through the caudal channel did not have any angiographic changes after the balloon inflation ( Figure 2(a) ). We judged that internal trapping of the cranial channel was alternatively permitted if aneurysmal coil embolization had failed. Under balloon assistance, aneurysmal coil embolization was successful with a detachable coil (ED ExtraSoft 1.5 mm Â 2 cm, Kaneka, Osaka, Japan), leading to aneurysm occlusion ( Figure 2 (b)). However, follow-up angiography two months after the coil embolization revealed coil compaction and a relapse of the aneurysm (Figure 2 (c)). We scheduled internal trapping of the cranial channel DOPICA with a coil. A detachable coil (Target Helical Ultra 2 mm Â 6 cm, Stryker, Kalamazoo, MI) was placed in the aneurysm and the proximal portion of the cranial channel of PICA. Postoperative angiography revealed that the aneurysm was obliterated, and the distal side of PICA was well visualized through the caudal channel of the PICA (Figure 2(d) ). The patient had no procedural infarction and fully recovered six months after the onset of subarachnoid hemorrhage. 3 Kwon et al. stated in the literature that DOPICA simultaneously occurred in 5 out of 25 cases (20%) of VA dissecting aneurysm or PICA dissection, and assumed that a risk for arterial dissection in VA or PICA might be increased by an additional PICA branch acting as another anchor to VA. 2 A total of 13 treatment cases of aneurysm involved in DOPICA have been reported (Table 1) . 1, 2, [4] [5] [6] [7] [8] Nine of the treatment cases were dissecting aneurysms, and the aneurysms were located in various sites. 1, 2, 6, 8 Trapping for the affected arteries with endovascular procedure or craniotomy were performed in all of the dissecting aneurysms. The channels were also trapped and occluded in all of the cases involved in one channel of DOPICA, resulting in preserved flow of distal PICA through the other channel without ischemic complication.
Meanwhile, there have been three reported treatment cases of saccular aneurysms related to DOPICA such as our case, which includes one unruptured and two ruptured aneurysms. 4, 5, 7 The unruptured aneurysm was located in the origin of the caudal channel and was treated by coil embolization of the aneurysm and the caudal channel origin without any complication leading to aneurysmal obliteration. 7 Both ruptured saccular aneurysms were located in the cranial channel of the PICA just proximal to the convergence at which both channels of DOPICA merge. 4, 5 They were treated well with embolization of the aneurysm and cranial channel with coils or glue, but a perforator infarction in the lateral medulla oblongata followed in the treatment case with glue. 4 The glue embolization was performed because of the paucity of embolic materials usable at their treatment time, but we should avoid using glue for an aneurysmal embolization at present if an embolization with coil is feasible.
Considering these previous cases, the blood flow of distal PICA can be preserved via the remaining channel after trapping for one channel if the BOT offers tolerance. 7 However, trapping for one channel of DOPICA is still controversial because small perforating arteries are angiographically latent and even a BOT cannot exclude completely the risk of perforator infarction. 7 Mercier described that PICA emerged from the extradural VA supplies perforating arteries for the posterior surface of the medulla oblongata, and PICA arisen from the intradural VA gives perforators for the lateral side of the brain stem and the ipsilateral cerebellum. 9 Nevertheless, the origin of perforating arteries in DOPICA is still disputed. From this point of view, we initially tried only aneurysmal coil embolization. After the aneurysmal relapse, we decided to perform internal trapping of the cranial channel of PICA owing to well visualization by the balloon occlusion test. Fortunately, ischemic complication didn't occur. The perforators from VA, PICA, basilar artery, and anterior inferior cerebellar artery form close anastomosis mutually, 4,9 so trapping of the channel of DOPICA can be an effective and relatively safe therapeutic option for an aneurysm involved in a channel of DOPICA.
In conclusion, DOPICA is a rare anatomical variation, and can be associated with intracranial saccular or dissecting aneurysm formation. Also, trapping of the channel on aneurysm is one of the treatments of an aneurysm involved in DOPICA after confirmation of the tolerance by a BOT.
